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a b s t r a c t
Objective: We generated a large-scale, four-dimensional map of neuronal modulations elicited by fullfield flash stimulation. Methods: We analyzed electrocorticography (ECoG) recordings from 63 patients with focal epilepsy, and delineated the spatial-temporal dynamics of visually-elicited high-gamma 70-110 Hz amplitudes on a standard brain template. We then clarified the neuronal events underlying visual evoked potential (VEP) components, by correlating with high-gamma amplitude measures. Results: The medial-occipital cortex initially revealed rapid neural activation followed by prolonged suppression, reflected by augmentation of high-gamma activity lasting up to 100 ms followed by attenuation lasting up to 1000 ms, respectively. With a number of covariate factors incorporated into a prediction model, the eccentricity representation independently predicted the magnitude of post-activation suppression, which was more intense in regions representing more parafoveal visual fields compared to those of more peripheral fields. The initial negative component on VEP was sharply contoured and cooccurred with early high-gamma augmentation, whose offset then co-occurred with a large positive VEP peak. A delayed negative VEP peak was blunt and co-occurred with prolonged high-gamma attenuation. Conclusions: Eccentricity-dependent gradient in neural suppression in the medial-occipital region may explain the functional difference between peripheral and parafoveal/central vision. Early negative and positive VEP components may reflect neural activation, whereas a delayed negative VEP peak reflecting neural suppression. Significance: Our observation provides the mechanistic rationale for transient scotoma or mild flashblindness, characterized by physiological afterimage preferentially formed in central vision following intense but non-injurious light exposure. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Humans manage to live under the sun, and are repeatedly exposed to gross and extensive changes in low-level visual information in daily life. For example, you might remember that the sunlight dazzled your eyes when you stepped out from a movie theater. Experimental studies using visual-evoked potentials (VEP) and electrical stimulation suggest that such visual perception is associated primarily with neural processing in the medialoccipital region (Barett et al., 1976; Ducati et al., 1988; Winawer and Parvizi, 2016; Bosking et al., 2017 
